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PLEASE NOTE 


This report presents unevaluated information on Soviet Bloc 
International Geophysical Year activities selected from foreign- 
language publications as indicated in parentheses... It 1s pub- 
lished as an aid to United States Government research. 
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I. GENERAL 


First Results of Soviet Investigations Under the IGY 


A very short summary of the results of investigations conducted by 
Soviet sclentists according to the IGY program is given by Valeriya Alek- 
seyevna Troitakaya, Candidate of Physicomathematical Sciences, scientific 
secretary of the Interdepartmental Committee for the Conduct of the IGY. 


The information in the article entitled, "First Results," presents 
highlights in the various fields of investigation. CPYRGHT 


The principal field of geophysics in which Troitskaya works is the 
Earth's electromagnetic field and, in particular, the study of Earth cur- 
rents. She reports that one of the most important discoveries of the 
first months of the IGY is the establishment of the fact that the struc- 
ture of the Earth's magnetic field in the upper layers of the atmosphere 
differs from what was assumed up to this time. This stems directly from 
the observed discrepancy of the geomagnetic parallels from the lines of 
equal intensity of cosmic radLation. This discovery was made during the 
study of the distribution of cosmic radiation, according to latitude and 
longitude, from airplanes and then confirmed by the first results of in- 
vestigations of cosmic radiation by the artificial earth satellites. 


Troitskaya also mentions that the first part of the work of the 
Pacific Ocean Expedition, which is conducting a study of the structure 
of the ocean bottom in the Kurile-Kamchatka region with deep seismi 


Sounding, has been completed.| (Nauka 1 Zhizn', No 5, May 58, pp 26- 27) 
CPYRGHT 


Soviet IGY Bibliography Compiled 
Mezhdunarodnyy Geofizicheskly God (International Geophysical Year), 


by R. F. Zagrutina, is a bibliographic index of literature in the Russian 

language for 1954-1957, which was printed by the Publishing House of the 

Academy of Sclences USSR, Moscow, 1958, and is issued by the Interdepart- 

mental Committee for the Conduct of the International Geophysical Year 

under the Presidium of the Academy of Seiences USSR. (Knizhnaya Letopis', 
t No 2h, 1958) 


Size Halved in New Soviet Turbodrill CPYRGHT 


A new turbodrill created by the All Union Scientific Research In- 


stitute of Drilling Techniques has been successfully tested in the Pir- 
yatin petroleum deposits. 
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The nev dvili has a dLometer of & inches which is half that of turbo- 
dvills now oelme, produced in series. It can develop almost twice as large 
wo lout on fts chisel and has a mechunteal drilling speed one third higher 
Gham Clos usual speeds. 


CPYRGHT 
The principal advantage of the drill ts that it makes it possible to 

bore voles of smuller diameter, which results in a considerable saving in 

lise of metal pipe and other materials.| (Moscow, Izvestiya, 4 Jun 58 


Soviet Geologists Leave for Korea CPYRGHT ‘ 


A growp of geologists, associates of the Far East Affiliate of the 
Academy of seieneces ee set Nila HyOseOr for Korea on 9 June. The group = 


detachment 


Izvestiya, LO Jun 58) ) “CPYRGHT 
II. ROCKETS AND ARTIFICIAL EARTH SATELLITES 


Fedoroy Discusses Results of Rocket and Satellite Investigations and 
Future Manned Cosmic Flights 


Ye. K. Fedorov, corresponding member of the Academy of Sciences and 
member of the Soviet IGY Committee, in the article, "With the Ald of 
Rockets and Artificial Earth Satellites," considers at length the results 
of investigations conducted with these instruments. 


In discussing man's flight into outer space, Fedorov again reviews 
the results of the Laika experiment on Sputnik II, in which the animal's 
general condition was judged satisfactory throughout the experiment. 
While thls was quite important and encouraging for planning the flight 
of man into outer space, physiologists consider it necessary to conduct 
reneased and more detailed experimen’:s on animals before undertaking a 
Lent O77) 
flight by man. CPYRGHT 


& 
mued in accordance with the IGY program. Inter- 
obtained in recent months during the launching 
f on Heiss Island, Franz Josef Land, and in the 
ship Ob*. 


CPYRGHT 
CPYRGHT 
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CPYRGHT 


The launching of satellites will be continued, but as they are not 
standard {tems but a continuously elaborated design based on the experi- 
ence of previously launched satellites, the dates of their launching can- 
not be determined in advance, 


Satellites of various types, will be designed, both for prolonged 
and relatively short operation, traveling around the Earth along distant 
and near orbits. 


"The Soviet Union has launching vehicles and systems for guiding 
them which make it possible to launch confidently various types of satel- 
lites. 


"The future opens the interesting prospect of the escape of man into 
outer space -- an epoch foreseen by K. E. Tsiolkovskly. 


"A number of scientific and technical problems await solution here." 


One of these, continues Fedorov, the final working out of methods of 
landing a satellite on the Earth's surface is a very important one. It 
can be solved in two ways; the first, deceleration with the aid of a jet 
engine, 1s probably the only possible for landings on the Moon and other 
planets devoid of atmosphere. This will require the preservation of a 
large amount of fuel for the return trip and, consequently, a large in- 
crease in the payload of the rocket launching the satellite or spaceship. 


Another way is deceleration in the air (the so-called braking el- 
lipses), making use of friction while crossing the atmosphere. This is 
how it is possible to land on the Earth and planets having an atmosphere. 
Many intricate problems for such a method mist be overcome. Perheps the 
solution will be found in the form of a glider which consecutively "dives" 
into the atmosphere and again soars over it to dissipate the heat gained. 


Of great importance is the task of obtaining electric energy for 
equipment installed on a satellite through solar batteries. Such batter- 
tes exist at present but have such a small capacity that it is only suf- 
ficient for supplying a very small radio transmitter. The solution of 
this problem will enable scientists and engineers to use satellites widely 
for many scientific and practical purposes, as for example, world-wide 
transmission of television programs, for setting up astronomical observa- 
tories beyond the atmosphere, and for the observation of meteorological 
processes. 


Next in turn are the problems of sending instrumented rockets at 
great distances from the Earth to investigate the physical properties of 
interplanetary space, and then for studying the Moon and those planets 
nearest the Earth. 
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ID be necessary to nereane considerab y the power spen' CPYRGHT 
aunching rockets carrying 1 set of Instruments and means of radio com- 

unicution into outer space. The solution of such a problem will requir 

ery creat efforts. 


"There Is no doubt that all of these and many other still more com- 


lex problems will be solved. The launchings of large satellites in the 

a have paved a clear road into cosmic space. The launching of satel- 
ls the result ond one of the indicators of the regular advance of 

He: Level of Soviet sclence and ead and of the might of ee 


1 Zhizn, No 5, May 58, pp ae 16) CPYRGHT 
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meth Gtuddes om uipess sonie Widget und Gudennes 


oe eee tenes we etere neemcee 


une Lhe setomblific reports heeyvd at bhe seasfon of Deparimerte of 
“Hes iccuomy of seleneces UGSK, which opened in Moscow 94 16 June, were 


cla diode ter ‘ te Ory penn Lean eae 
ale wf tea 2, Pelrow, corresponding memver of the Ae sudemy of Selences 


Wok, and Vo, Pugechev, doctor of technresi sctences, 
We; - Rao 
Vitro his report, |The Motion of a Real Gag Wa 
Ry Peay eran a " < x ' 
CPYRGHT OLS t eaahdly create the Ppeed of bound," spose om certain pecviarities 
of tac motion of a gas ot idb highest, velocities and BmSverec. a Rcd “or 


aca segs comnected with the] aerodynamic eee Lag ot boat’ es, 
eiigotions in this fiel 
cont apparutus -- 
“ Cac Sreed of sound, 


aed Lina eucesd2 


titled, "New Methods of Determining Optimal 


q 


Pugeche y's eure was eh 
yes than. "5 ‘oe ox Ao ~ - 1 a * e 
Pye f = f c roducing Sigsals in the Presence of Mouwe. 


Tavaa, 1? Jun 59 
CPYRGHT CPYRGHT 


abel ibes in the ine Stud ly of the Earth 


ee te cee eee eee. 


ye. Yedorov, comrespond ing menver of the Academy of Setences USSR 
writing iG 4p article entitled, "The Satellite Studies ‘the Barth,” seman 
thet Sputaik ITZ, with good reason, is called "the flying Takoratees.? we 
Vhe mumerous fastrumeats with which it Is eguipped make it possible to 
widen Sean aet tke investigations of physical phenametse whieh over 
Ja costixc space sud the properties of the upper layers of She atmosphere 


PYRGHT 218 comoavison of the pine emeGs sean up co this tine, Fedorov 
: Lud Wen SFOS, CIrried 


states that 
CI MOLS heating Ans truments . 28 conte ce struments determined. 
That 


comperatire inside 1t and the pressure of che kas Qailling it. 
oy xveported on the “climate” whitch exlibsed ju the ee ee. 

These observations were importar fivst of ail in tha 
Tn 


Tdicathd umder whet conditions instrumexts ih] sveceeding aeteuanee 
> ve ceag? 3 ra ; 
rehired, to operate. The secord US setellidt: carried aditiar 


would be 
ins lcumentetii 


See E ee me ewe tes 2 ‘ x ; 
OputcikP ys cassled instruments for raat 2 ANntensity of cosmid 


\ 
rays Gad saogs vave ultreviolet end Rocatgern veadlabqors of she Sun mn 
: ae ee ae Te ie ba oe 
Adeition to pis, a comideracle part of fee se a Be progwair consissced 
ods 


sem 


of the unique divlogical experiment with the floestpiiving creature 


. into cosmic duace, 
YRGHT 


CPYRGHT 


\t 
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vo satelittos Cexplorer Foand TIT), insteu- 
ansity of cosmic rays und Lor evuluuting the 
Tow of oe were curried. 


remh le progrun being realized by Goutaik III, both as to ex- 
aay ctettly curpacsees the problems set before Sputnik I and 


Completely aew, In comparison with the investigations conducted with 
Lig vio anc “ne Dirst two Soviet setelliltes, is the direct measurement of 
Cerwin atmospheric characteristics: the composition of ionized gases in 
Lbe uopur luyers of the atmosphere, tne concentration of positive tons, 
and Che Deecetce of the air. These data can only be obtained with the 
vid of suvellites., They are very important for the calculation of tra- 
Jectories and th eee of the flight of rockets and future cosmic ships 
iy the wtmospoers and ror maintaining radio communication with them. 


Among Gae many problems which add to the difficulty of obtaining ac- 
CiTale Measuranentes of the pressure and other characteristics of the at- 
Bospheve aro the "tumbling" of a satellite during flight, which makes it 
becursary to or.eut proverly the openings of the manometers and other in- 
siruiems commected with the outer medium, whether they are directed on 
wie mowloe gide of the satellite or not. Under the Influence of the ultra- 
‘holst tradiation of the Sun and for other reasons, the surface of the 
aitelicve acculres aa electrical charge which can distort the readings of 


Ting Liewite cea 


“132 vacuwu, where the satellite moves, is conducive to the 
iltgwution of gasses by its metals which can also distort the true picture 
of She composition of the upper atmosphere. Therefore, a special material 

acted Yor covering its surface to keep the liberation of gases ata 
Tam, 


ibere feu guay obher reasons which disturb the proper operations of 
“He @yovere yas af e seteilite, each of which must, in a greater OY lesser 


fe eae GY Stee he 
Qeagred, Qa elise kad | 


hee ere ior wud successful launching of 9 large, automatically op- 
: sation Lato the limits of the atmosphere represents, 
‘ppearances of # nev method in geophysics. 


deczetecietic of geophysical process consists in this, 
ea Gee of the space of the Earth or in a considerable 
- and pushsocee 4 change their state. For example, 
eo i is formatious determining the amature of the weather -- 
ie 2roncs, the Eioaee: zones of precipitation, etc. -- have 
vcrerdg) Iumdred to several thousand kilometere. 
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oO predenh the state of any geophysical phenomenon at a eivena moment 
mG Ta Poslow {Gs development -- and this is important for the solution of 
foe on Che datly problems of science and practice -~ it 4s Necessary 

vane a whotde network of observation stations over the whole of the 
“hs suiface, The present number of such stations Ls in the tensa of 


SnoWsands . 


the aew possibilities opened by great satellite labovatories will be 
more: wividly shown with the formation of modern weather-service organina - 
sions, into whose operations satellites can be introduced. 


‘At present, the making of a rapid analysis of meteoxological corditious 
and arrival at a forecast, is a complex and laborious tesk, requiring the 
collection and extension of data obtained in many observation stations. 

The more detailed the forecast, the more dense a retwork of statdione is 
radulred., Yet the number of these stations ig still not enough. as can 
be Seen fron their absence in large ocean areas, 


Tue satellite observatory principsily opens up another way of deter- 
mining the condj,tioas and the analysis of geophysical processes. A com- 
paratively anall number of such automatic observatories continucusly flying 
exound the Harte can at first fully supplement the ground stations, and in 
“in Tuture replace them to a considerable degree. 


At present, meteorologists base their opinions on the data of several 
thousanc, ground stations and those of several hundred points conducting 
radiosonde observations. Thus an over-all presentation of atmospheric 
processes j3 made from observations underneath, that is from the bottom 
of the oceaa of air. 


i5 16 possible to obtain the necessary data for the study of atinos- 
phere paewoucas from above, looking down on the surface of the atmosphere. 
However, the solution of several complex problems still remains. For ex- 
fuyple, furnishing a long-lived satellite and its apparatus with the nec- 
es 3ury power for the transmission of a considerable amount of information, 


POC Ones ton -pletires, 


Covexal Lypes ot observations, for example, of cloudiness, could at, 
present already be done better by television than ts done by the existing 
network of ground stations. A map of the cloud distribution Over @ Large 

7, vhica at present is the summary of hundreds and thousacds cf 
race by ground stations could be instantly given by a satellite 
| With a television transmitter. Using a satellite, it is also 
: CSBL! to ataiu data concerning the temperature of the Earth's surface 
wind. For this, states Fedorov, it is necessary to develop 
new nechods of measuring, 
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The speed of a satellite's motion and the availability of its 
"surveys" of considerable areas of the Earth would permit the use of five 
Lo ix simultaneously operating laboratories flying eround the Earth, which 
could wlmost continuously inform meteorologists on the state of the atmos- 
phere. 


"This glance into the possibly not-too-distant future meteorological 
tavestigations ts only an example of how many important problems connected 
with the study of the Earth and its atmosphere can be solved with the aid 
of _gatellites | ; OQ.overestimate the value of satellites 

for geophysics and many other aciences."| (Moscow, Izvestiya, 8 Jun 58) 


CPYRGHT 


Photograph of Sputnik II Radio Transmitter 


A photograph showing the parts of the radio transmitter used in 
sputnik II appeared in the 11 January issue of the Soviet newspaper Sovet- 
skaya Aviatsiya. (Moscow, Sovetskaya Aviatskaya, 11 Jan 58) 


Rocket and Satellite Apparatus 


The photographs and descriptions of three items of use in the field 
of rocket and artificial earth satellite investigations appeared iu a Soviet 
newspaper shortly after the launching of Sputnik I. 


The first of these is a 5.5-power telescope of simplest design (deteils 
for the construction of which the article states previously appeared in 
print) for visual observations of a satellite. The telescope is described 
as having a lens with a diameter of 51 millimeters and a field of vision 
of le degrees. 


The second is a movie camera "for an earth satellite." Of interest 
to science, in addition to showing how the Earth looks "at 900 kilometers," 
are the physical conditions inside a satellite ~- the temperature, pressure, 
the: pessit le: Dose of itn tote tic seal, ete; Tt ta very important to sys- 
tematicully photograph all of instruments showing this. "That is why the 
heavier sitellites will be equipped with a movie camera, together with other 
instruments." 


The principal difference of the photographic appariutus for rockets 
ard satellites from the usual is their resistance to the enormous over- 
loading acting cn the instruments at the moment of launching, and their 
capability of operating under sharp temperature fluctuations. According 
to the article the camera discussed is capable of withstanding an accel- 
erating foree cqyual to 200 times that of gravity. The film speed can be 
regulate: within the limits of from 16 to 200 frames per second. The 
camer? is uutomatically controlled. 
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The third {tom is an utomic battery the size of a button, This . j- 
very uses the energy of the decay of radioactive promethium -147 oxide 
wtouo. Botw-radiations (flow of electrons ) arising in the radioactive 
ducty wet on the particles ot phosphor powders, ard the energy of the 
tioms Ls converted into red and infrared rays. These rays are then picked 
up by two photoelements in the battery, which convert the light visible 
and the Inirared rays into electrical current. 


In contrust to other sources of electrical energy, the atomic battery 

Ls capaole of giving a steady flow for 5 years. It operates under extrenely 

, unravoruyle conditions. for example, at temperatures as low as -130 degrees 
centigrade, the voltage and power of the source even *nereases. In tem- 


peratures near +100 degrees centigrade, the power of the element, decreases 
. insignificantly. 


CPYRGH 


"At. present, the new source of energy is not widely used, as it is 


very expensive. Ad 


ature radio devices g 
CPYRGH] 1 A : (Moscow, Sovetskaya 


Mechi2 Navstzechu (Toward a Dream), by B. Lyapunov, takes for its 
theme the sclence of astronautics. Lyapunov describes, on the basis of 
previous Soviet scientific achievements (although the book was written 
before the launching of Sputnik I and Iz) y» the further stages of the con- 
quest of space: permanent artificial earth satellites » which he visualizes 
as intercosmic stations; manned flights to the Moon and its couquest; the 
visits to the uearest (at first) and then to the most distant planets of 


the solar system; and, finally, the journey to the planets of another sy6~ 
tein. 


tne author's merits lie in his ability to popularize the achievements 

of moderr sclonce, and he does this in a lively and interest 

Woven into the tvouk, besides astronautics, are other fields of science’ -- 

CPYRGH Tat omic Raergy and cybernetics, since at present, none of the sciences can 
exist aud develop in isola D 


Oo” the conquest of interplanetary space, 
yodern achievements of science and tech 
ae duthor especially succeeds in describing the flight of 4 
rocket shiv, maps of cosmic space, and planetary landscapes. 


The voor 1s said to be of interest, and especially .so0 for young 
readers, {“santye-sila, No 4, Apr 58, p 43) 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000200220001-8 


ang MEE OPYRGHT. 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000200220001-8 


CIT. MereoROLOGY 


CPYRGHT 
Long tare Hocucnsty Based un Cyclonic ar and Anticyclonic Processes 


Teng 2_ Pores 3, “305- ~pabe Tiinstrated oar oe N. A. ScERTIE RAE WOS 
vu Li shed, oy Gidrometeotz dat, Leningrad, in 1957. 


fhe conmicetion between variations of solar activity and certain pro- 

cusses in the etmospherc and hydrosphere are studied. The data of the 
yolonie and aniteyclonic activity of the northern hemisphere from 1900 

o 1939 are processed. The author notes that the tendency toward, the 

atablishment of direct relationships between the variation of hydrodynamic 
Alene 45 and solar activity 1s not methodically justified. Cyclonic and 
antieyeloaic activity is most closely connected with solar activity, in 
particula: with its secular variations and its ll-year cycles. The develop- 
mont of cyclonic activity is accumpanied by the inflow of heat and anti- 
cyclonic activity, by the loss of heat. On the whole, over the hemisphere, 
sa strengthening of cyclonic and a weakening of anticyclonic activity is 
observed. with an Inerease of solar activity. The biennial cyclonic oscilla- 
tion of these elements, which was also observed, has a clearly atmospheric 
origin end ig not connected with solar activity. Investigation of the 
vedisizibution of the mass of air on the Farth showed that in the average 
seve vale yeu profile from hemisphere to hemisphere, 3, 87 x 107 12 tons of air 
wera trensfecred, while the direction of flow fluctuated. This air was cen- 
tered on the whole over Eurasia, North Africa, and the northern part of 
the Tndian Ocean, 


The wcrianism examined may be used for hydrological forecasts made much 
in advance. The prognostic relationship of the temperature of the waters in 
the Atlantic Ocean in the warm part of the year to the temperature of the 

: 2 cyclonic and anticyclonic activity in the cold part of the year 
Tu Mose volationships show that anomalies of water teimpera- 
tures arising in winter remained almost unchanged in the warm time of ‘he 
TTOMLIS 


The folloving wyrpothesis is put forward. Beginning with 1930, the 
syolonic activity and zonal movement in the aimosphere was strengthened with 
Lreteasc in solaxs activity. This led to a lessening of meridional move- 
2 woasening of monsoon circulation, and a weakening of the exchange of 
moisture betveen the hemispheres. As a result of this, the tempera- 
woe tho water ané. eaiv in the upper latitudes of the northern hemisphere 
inecgaseé, the loyness of arctic seas and the flow of many rivers decreased, 
ané ine Level of the Caspian Sea and other lakes was lowered. 


- 10 - 
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The author proposes in long-range forecasts of the water yield of 
rivers, to establish the connection with cyclonic and antlcylonicactivity 


and not directly with solar activity. With such a construction of relation- 
Si De » it was found aprnae to give forecasts of ae water, vet of the Dons 


(Roferativnyy Zhurnal, Geoflzika, No 2, Feb 58, Abstract 
0 1372, by A. S. Sarkisyan) 


CPYRGHT 
CPYRGHT 


New Method of Measuring Raitation Balance 


In "A New Method of Measuring Radiation Balance," by B. A. Ayzenshtat, 
which appeared, in Trudy Tashkentskoy Geofizicheskoy Observatorii, No 13, 
pp 122-132, a thermoelectric balance meter with heliocompensation, which is 
proposed by the author, is described. In this instrument, the effect of the 
wind on instrument readings is almost wholly eliminated. 


The principle of heliocompensation is described as follows: the upper 
sensing plate is Bheltered by a semitransparent screen, which lessens the 
reception of solar radiation to such a degree that the temperature of the 
upper and lower sensing plates is equal (this condition is secured according 
to the absence of current in the galvanometer adjoining the balance meter). 
The latter can be determined if the full flow of solar radiation in a hori- 
zontal surface is measured and the coefficient characterizing the portion 
of solar radiation arrested by the screen. The determination of radiation 
balance with such a method -- the graduation of the systems of the balance 
meter -- the galvanometer, is not needed, however, it is necessary that the 
sensitivity of both sensing plates be equal. 


The described instrument can be utilized only on days with a positive 
radiation balance and during conditions when the Sun is not covered by 
middle and lower level clouds. 


A segmented shield, rotated by an electric motor, is used in the nature 
of a semitransparent screen. Special laboratory research showed that with a 
variation of the velocity of blowing on the instrument from 0 up to 6.5 meters 
per second, the readings did not depend on the wind velocity. Field testing 
showed matching results for measurements obtained according to the Res TOcone 
| pensation method and the wsua) method. | b 
Feb 58, Abstract No 1162, by K. Ya. Kondre.'yev) 


~ jl -~ 
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TV. UPPMR ATMOSPHERE 
1955 Measurements of Cosmic Showers Reported 


An article, "An Investigation of Wide Atmospheric Showers of Cosmic 
Radiation," by 0. Dobzhenko, V. Zatsepin, Ye. Murzinn, S. Nikol'skiy, 
t. Rakobol'skaya, and Ye. Tukish, give the following information: 


In the fall of 1955, the energies of approximately 10,000 wide atmos- 
pherie showers of cosmic rays were measured at an altitude of 3,860 meters 
above sea level. 


The wide hres Lae showers produced by elementary particles with 
energles of 2 . 1013. 1016 electron volts were detected by quadruple coin- 
cidences of discharges recorded in two groups of counters about e meters 
apart. To determine the point of passage of the axis and the number of 
charged particles in each recorded shower, 33 groups of hodoscopic counter 
devices were used, which were connected with the GK-7 hodoscopic instrument 
devised by L. N. Korablev (Pribory i Tekhnika Eksperimenta, No 2, 1956, 5k). 
Each group contained 24 counters covering and area of 100 square centimeters 
An additional 108 hodoscopic counters covering an area of 330 square centi- 
meters and 72 counters covering an area of 22 square centimeters each were 
arranged at three points, the apices of a triangle, 19 meters from the cen- 
ter of the hodoscopic instrument. 


When the body of a wide atmospheric shower passed within the area 
covered by the instrument, the axis of the shower was located with an accu- 
racy of one meter ~- assuming axial symmetry for the shower (Doklady Akade- 
mii Nauk SSSR, 93, 133, 1956). The error in the determination of the total 
number of particles in showers with axes not more than 5 meters from the 
center of the instrument amounted to about 10 percent. In other cases, the 
point of passage of the axis and the number of particles in the shower were 
determined according to the ratio of the density of flow of the charged par- 
ticles in the center of the instrument and at the three points 19 meters 
from the center, whereby available experimental data on the function of the 
spatial distribution of the shower particles (Zhurnal Exsperimental'noy i 
Teoreticheskoy Fiziki, Vol 31, 1956, 939) was utilized. With this method, 
the error in the determination of the above-indicated characteristic of the 
shower amounted to 40 percent. 


The absorption of the component of the shower which penetrated the 
ground was studied with counters located directly under the central part of 
the instrument in a shaft at depths 8 and 16 meters water equivalent. In 


constrast to earlier measurements (Zhurnal Eksperimental'noy i Teoretiche- 
skoy Fiziki, Vol 32, No 3, 1957), on both levels of measurement, there were 
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detectors consisting of three rows of hodoscopic counters separeted by 
filters (6 centimeters lead.) These detectors afforded the possibility of 
studying both the energy spectrum of the mu-meson component of the shower 
and the absorption of the flow of shower particles in a dense substance. 


Measurements showed that the energy spectrum of the mu-mesons at a 
distance equal to or less than 10 meters from the axis of the shower may, 
for the mu-meson energy range E # 1.5 - 3.5 bev, be expressed approximately 
in the form 1/E™, where m = 0.27 plus-minus 0.06, which is in complete agree- 
. ment with the earlier work. 


An interesting result was obtained in those cases when the bodies of 

. wide atmospheric showers passed through the detector located at a depth of 
300 grams per square centimeter, water equivalent [thickness]. The number 
of cases was predicted under the assumption that the shower has one body and 
that the cross sectional dimensions of the showers could be neglected -- the 
cross sectional dimensions of the body being understood as the area of prope- 
gation of particles with an energy greater than or approximately 5 . 10 a 
electron volts. The number of cases computed was in agreement with those 
observed for showers caused by elementary particles with energies Ey smaller 
than 6 . 1014 electron volts (assuming the energy of an elementary particle 
Eg to be equal to 2.5 . 109 N, where N, is the total number of charged par- 
ticles at the level of observation). The number of passages of the bodies 
of showers through the detector exceeded the expected several times, however, 
in the case of showers produced by elementary particles with energies greater 
than 6 . 1014 electron volts. This can be explained, if it is assumed that 
in wide atmospheric showers caused by elementary particles with energies 
greater than 6 . 1024 electron volts, the cross sectional dimensions of the 
body, i.e., the areas of concentration of particles of energies greater than 
or approximately 5. 1011 electron volts, are approximately one to 2 meters, 
which does not contradict the available data (Zhurnal Eksperimental'noy 1 
Teoreticheskoy Fiziki, Vol 31, 1956, 939) on the spatial distribution of 
charged particles near the axis of a wide atmospheric shower. 


The spectrum of the electron-photon component in the central part of 
the recorded wide atmospheric showers was examined by means of a large Wilson 
chamber (described in Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 
Vol 26, 1955, 209). The location of the Wilson chamber in relation to the 
hodoscopic counters is shown in an illustration. The energy of the electrons 
and photons was determined according to the total number of particles in the 
cascade of the shower which appeared during the passage of electrons and 

protons through the lead plate of the Wilson chamber. In this yay, the spec- 
trum of the electron-photon component in the energy range 2. 10% - 101° elec- 
tron volts was measurcd for different distances from the axis of the shower. 
If a value of 10°* electron volts is assumed for the energy of the ¥o- 
mesons responsible for the formation of the electron-photon component of the 
recorded showers, the experimentally obtained spectra of the electron-photon 
components 4 meters from the axis of the shower were, according to the 
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proadictions of the cascade theory, doficient in high-energy electrons and 
photons. This diserepaney betveen the experimental and theoretical can 

be climinated ff it ts assumed that the essential role in the formation of 
the clectron-photen componunt of the shower_is played by the 7% )-mesons 
with energies less than or approximately 1040 electron volts. 


The measurements of the energy flow transported by the active nuclear 
and electron-photon components of the wilde atmospheric showers, and the 
studies of the structure of the body of the shower, were carried out with 
30 cylindrical Lonization chambers of two sizes: 12 chambers with a diame- 
ter of 18.5 centimeters and a length of 42 centimeters were located in two 
groups of six cach. The remaining 18 chambers had a diameter of 22.5 centi- 
meters and a length of the working portion equal to 96 centimeters. The 
chambers were filled with chemically pure argon at a pressure of 4 atmos- 
pheres. 


A radio-engineering apparatus devised by L. N. Korablev was used to 
measure the amplitude of the clectron component of the ionizing collisions 
in the range 6 . 102 - 10% ion pairs, which corresponds to an ionization 
caused by the passage of 1 - 1.5 . 104 relativistic particles down the 
center chord of the chamber. 


Filters of different substances and varying thickness were placed above 
the ionization chambers. Measurements were made with lead filters one, 2, 
3, 4, 5, 10, 20, 50, and 80 centimeters thick; with iron filters 1.2, 3.5, 
and 7.5 centimeters thick; aluminum and graphite filters with a total mass 
of 230 grams per square centimeter; and a more complex filter consisting of 
3 centimers of lead placed directly above the chamber and 80 centimeters of 
graphite covered by 2 centimeters of lead. The use of these filters made 
possible the measuring of the energy flow carried by the electron-photon 
component of the shower at different distances from the axis, as well as the 
actermination of the energy of the active nuclear shower particles. The 
energy of the particles with the highest energy in the body of a wide atmos- 
pheric shower with less than 109 particles is equal, on the average, to 10 
percent of the energy of the electron-photon component of the shower at the 
level of observation. The remaining nuclear active particles in showers 
with the above-indicated number of particles were distributed according to 
the rule 1/E", where E is the energy of the nuclear active particle, and 
n = 0.9 plus-minus 0.2. The energy carried by these particles amounts to 
60 percent of the total energy of the shower at the level of observation 
(after deducting the energy carried by the mu-mesons and the neutrino). 


The article gives as an example the recording of the "main" particles 
under the filter made up of 3 centimeters of lead, 130 grams per square 
centimeter of graphite and 2 centimeters of lead. The multiplication, in 
the 3-centimeter layer of lead, of the electron-photon component resulting 
fram nuclear reaction of the high-energy particles in the graphite, made it 
possible to evaluate the energy of the nuclear-active particle in each 
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separate case of shower recording. In the given case, the cnergy of the 
"main" particle was evaluated according to an ionizing collision equal to 
1012 electron volts in one of the chambers, which makes up about 15 percent 
of the total energy of the electron-photon component of the shower at the 
level of observation. 


The bodies of wide atmospheric showers with more than 10? particles 
have @ more gompiex structure. In such showers, in contrast to those with 
less than 10° particles, one single outstanding particle (in respect to 
energy) is not observed; rather, several nuclear-active particles are de- 
tected which are approximately equal to one another in energy. The cross 
sections of such regions in the observed showers were one to 3 meters. This 
coincides with the results of observations in a shaft and is also in agree- 
ment with earlier hypotheses ( Doklady Akademii Nauk SSSR, Vol 111, 1956, 71) 
on the possibility of a change occurring in the character of the elementary 
a. aglh oa at an energy, of the interaction of the particles, of about 

: 1014 electron volts. 


The authors express thanks to the large collective made up of associates 
at the Physics Institute imeni P. N. Lebedev, Academy of Sciences USSR, and 
Se euaes ed ae ie fea hetaee pha ices N. A. as and s qT. 


Nets for Radio-Frequency Mass-Spectrometer CPYRGHT 


An article entitled "networks for Radio-Frequency Mass-Spectrometer" 
by V. G. Istomin of the Institute for Applied Geophysics, Academy of Sciences 
USSR (IPG AN SSSR) describes the development of a 7-5 cyclic radio-frequency 
Bennett type mass-spectrometer in which the cross-woven networks were re- 
placed by unidirectional rows of tungsten wire. The networks were made of 
18 micron tungsten wire wound on a special frame with "kovar" rings. Such a 
networks has a working area with a diameter of 35 millimeters, a mesh of 0.5 
millimeters, and transparency of 96 percent. The networks were mounted in 
such @ manner that each successive network would be at an angle of 90° with 
respect to the preceding one. 


The resolving capability of such an instrument was very close to that 
of the Townsend instrument. 


In 1957, several of the 7-5 cyclic mass-spectrometers were built accord-~ 
ing to the specifications of the institute. The resolving capability of 
these instruments was improved about 25 percent. Thus it was shown that the 


bility of the instrumen (Pribory i Tekhnika Eksperimenta, No 2, Mar 
eo ay) CPYRGHT 
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The Acudemy Publishing House in Berlin has issued the Atlas of the 
otar Sky, which was compiled by the great German astromer, Prof Dr Otto 
Kohl (died 1957) and Gerhardt Fel'zman. A similar manual for astronomers 
has not been published since the last publication in 1938 of the Schuring- 
Goetze Star Map. The appearance of this new atlas was received with great 
interest by the sclentific community. 


The atlas contains nine polychromatic star maps, color photographs of 
the Moon, pictures of the Sun with sunspots, and photographs of star groups 
and comets. On the star maps are stars with a magnitude of up to sixth 


order, while each subclass, as well as wandering and double stars, are 
specially noted. The distribution of brightness in the Milky Way is con- 
veyed according to Pannekok, and the position of star groups and nebulae 
ig registered down to approximately the tenth magnitude. 


Photographs of the Sun (over-all photographs with spots, granulations , 
faculae, and also special photographs of spots) which appear in the atlas 
were made with the Einstein telescope in the Potsdam observatory. The 

for both scientists 
x aid for secondary 
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New Book on Cosmic Radiation CPYRGHT 


A new book entitled Luchi-razvedchiki (Ray Detective), by G. B. Zhdanov, 
was recently published by the publishing house "Molodaye Gvardiya." 


In the book, the author acquaints his readers with a chronicle of the 
investigations of cosmic rays and reveals the minute physical problems which 
jnevitably stand before those who encounter this field of science. The 
pook describes Soviet work in this field especially well. 
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V. OCEANOGRAPHY 


Sovlet Ship Ob' Repaired in Chilean Port CPYRGHT 


According to a radio report from V. Tkachev, first mate, the Soviet 
diesel-electric ship Ob' was forced to put into the Chilean port of Val- 
paraiso for repairs to its propeller. The ship lost one of its propellor 
blades while it was making an oceanographic profile under the IGY program 

a between Easter Island and Valparaiso. The accident resulted from damage 
incurred during operations in the heavy ice of the Antarctic. 


. The ship and crew were well received. At a press conference Prof 
V. G. Kort, chief of the Marine Antarctic Expedition, and I. A. Man, 
captain of the Ob', described the work of the expedition to members of 
the Chilean press and radio. The Institute o*® Chilean-Soviet Culture, 
recently organized in Valparaiso, held a reception in honor of the 
members of the Soviet Antarctic Expedition. 


Lack of dry-dock facilities in Valparaiso forced the 0b' to proceed 
to the port of Talcahuano. 


Moscow, Izvestiya, 6 dun 58 CPYRGHT 


New Underwater Camera CPYRGHT 


A new automatic underwater camera has been developed in the Labora- 
tory of Underwater Research of the Scientific Research Institute of Marine 
Fish Economy and Oceanography by Engr O. A. Sokolov and P. V. Yegorov, 
mechanic. The camera is enclosed in a shell~like housing together with 
an impulse flash lamp and a small timer. 


The shell, submerged with a trawl, can be launched from the trawl 
at any depth. By using an electronic relay, the timer can be made to 
operate at any moment desired, and not necessarily at the time of immer- 
sion. The apparatus can make 750 exposures. 


“ Photographs recording the behavior of fish during ee SReee 
tions make it b 


necessary in trawl designs. Ogonek, No 21, 1958, p wh ~ CPYRGHT 
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VI. ARCTIC AND ANTARCTIC 


New Island in Antarctic CPYRGHT 


The new island recently discovered in the F i y IY 
Antarctic Expedition is located at 65-56 S and 99-45 E. The area of 
the island is 29 square kilometers and the elevation above sea level. 
15 90 meters. In the center of the island is a larger elevation 1.2 


kilometers long. The elevated part of the island is covered with granite 

and gneiss boulders, gravel, and fragments of ancient crystalline rocks. 

Deposits of sand and pebbles were found at the foot of the elevation. 

‘The scientists visiting the island also found several types of lichens. 
elevation was freed from ice at a relatively recent 

time. | (Moscow, Trud, 16 Apr 58) 


Q As ny ne 
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Antarctic Weather Forecasts by Soviets CPYRGHT 


According to Finnish meteoro y re tt 
visit to the USSR, Soviet meteorologists can predict weather in t 
Antarctic 6 months in advance. The system used by the Soviets is based 


on the work of Professor Wangenheim [name transliterated from French] 
ations of the sunspot cycle 


by meteorologists in Leningrad.| (Paris, Le Monde, 7 Jun 50 
CPYRGHT 


Tectonics and Origin of Central Polar Basin CPYRGHT 


In an article, "Tectonics and the Origin of the Central Polar Basin, i 
D. G. Panov gives a short review of opinions on the tectonics of the Cen- 
tral Arctic and establishes the presence of symmetricalness in the geor 
logical structure of the Arctic as regards its ocean basins. 


On the basis of newly compiled data, the author propounds 4 tectonic 
scheme for the central part of the Arctic. He shows that the formation 
of the ocean depressions of the Central Polar Basin are the result of a 


very long process connected with the sinking of heterogeneous structures 
in the Central Arctic region. This process appeared in the complex un- 
dulations of the Mesozoic Period and in the widening and deepening of the 
ocean depressions in the given area during the Tertiary and Quaternary 
periods. 


Panov offers the hypothesis that since the submerged Lomonosov Ridge 
has a great effect on the circulation of the Arctic water masses it could 
Als e e development of Quaterns glaciation in the Arctic 
(Byulleten' Moskovskogo Obshchestva Ispytateley Prirody, Otdel Geologiche-~ 
skiy, Vol 32, No 1, 1957, pp 21-37) 
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Glacilolozical Expedition in Arctic 


The placiolopical expedition of V. L. Sukhodrovskiy arrived in the 
Aretie in Awtust 1957. The expedition settled down to conduct scientific 
pesemreh on top of the G. Sedov glacier located on Ostrov Gukera (Hooker 
[siant), ono of the islands of Franz Josef Land. The glaciological 
obcervations of this expedition are part of the IGY progrem. 


The sumeit of th: glacier where the expedition is Located 4. eallod 
"Kupol Churlyanisa" (Churlyants cupola). This place has been visited by 
4 number of previous expeditions, During 1947-1949, a glacivlugical ex- 
pedition under P, Shunskiy, Doetor of Geographical Sciences, intered 
here and collected uxtensive data on the glacier's activity. It is planned 
for expedition under Sukhodrovskiy to remain at this location for 2 years, 
i.e. until the beginning of navigation in the summer of 1959. The observa- 
tion: rondueted by the expedition will make possible more extensive con- 
clusions und predictions not only for the life of the Sedov glacier or 
the Churlyanis cupola, but also to a considerable degree for the whole 
glacial cover of Franz Josef Land. 


The ice Luboratory was built at a depth of 1U meters entirely within 
the glacier. It has a vaulted ice ceiling, ice walls, and even ice shelves 
and niches. On one side is a storage place of snow and ice core samples; 
another room is equipped for working with instruments, including a micro- 
scope, ond scales. A narrow staircase with 40 steps and a rope railing 
leads down to the Laboratory from the Living quarters. 


Sauples of firn are examined in the ice laboratory with a microscope 
ani Light filters to study the process of formation of ice. 


All the different properties of ice are studied by the expedition. 
Therefore, u Large number cf various instruments are being used: some 
revord the temperature and moisture of the air and the speed of wind; 
others record the accumulation of snow on the surface and the density of 
snow; semiconducting thermometers transmit signals on the temperature of 
ice at different depths 


In the fall of 1957, the glaciologists placed over 100 rods on the 
surface ef the Sedov glacier. This spring, with the beginning of inten- 
sive glacier activity, it will be possible to determine how much the 
glacier bas advanced toward the sea. 


The members of the expedition live in a log cabin on top of the 
glacier. This cabin had been built by a previous glaciological ex- 
pedition 5 or 6 years ago and had gradually sunk so deep into the ice 
that only the top of the chimney remained visible. The new expedition 
dug the cabin out of the ice, dried it out, and made it fit for living. 


CPYRGHT 
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The expedition has another small wooden hut, a canvas tent for batteries, 
la small electric power station, and a storage place. At the summit of 
the glacier, a flagpole flying a red marker flag is erected. 


Two members of the expedition, M. G. Grosval'd and A. S. Zimnikov, 
are continuously present in a separate hut on the slope of the glacier, 
on the way to the summit. <A few steps from this hut is the meteorologi- 


al observation area, where instruments have to be checked at regular 
fntervals, in any kind of weather. The other members of the expedition 
party live in the house at the sumnit. These include V. Tolmachev, me~ 
hanic; A. Krenke, scientist; V. Markin, laboratory worker; A. Karasev, 
ook; and I. Parkhomenko, an expert in many jobs. There are also two 
girls, Lyubov' Voronina, meteorologist, and Tat'yana Psareva, laboratory 
orker; they live together ina 


In the ice laboratory Inside the glacier. 
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